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Abstract: 

Provided is a semiconductor device with a thin film resistor. On a semiconductor 
substrate, a thin film resistor and a metal wiring for electrically extracting the thin film resistor 
are formed via a first interlayer dielectric. A second interlayer dielectric covering the thin film 
resistor and the metal wiring is formed on the first interlayer dielectric. By removing a portion 
of the second interlayer dielectric above the thin film resistor by etching, the second interlayer 
dielectric above the thin film resistor is thinned out to a smaller thickness. A heat radiating 
metal layer is formed on the second interlayer dielectric having the smaller thickness. 
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aj ^Sfllfe ^XHfJOl 3PI CEH SOil BSE?* &^@Cf. 

OI£ &J6H Xit/& k§^Xf2j ^£ BSKOIIIHCII. M2IXI^E|2] gm Xio\) SOI 

SE©. Tl&ms>\ B£ ^f^2S 36H §PI2* A\mo\\M Xi^xW ±X\2\ ms\0\ ^SIH 4* 

b aw i-i^xusi a^ge »&ai?i a|Qi xissiib 5»»t e*£*ii &xi°i 

b ttsoii a>e atst xiersiiB e!E»i sxife, gt£xii ^lenf; £>oi «*e*ii ^ib^oii sue 
a iQjov^; a^i mszi aesst&oii s^oiu *m x^m as m\ ^xmai 

on s^s bH<ynf; 401 xmms\ bis %^mo\ qb ¥^sq sjjis &:>i «t°t xi 

uH<ye Hi2S2* a*; £>oi H1282* ^mj\ s?m&m 

mm ^^2^ ?«sci. 

B At 9 Oil D> £IAi , «>S> XitJxJlM ^ H SSI 21 6f¥B*0|| Sfg ^JH|Si 82* 

oi 82* g£Q*2i gjg ¥B^oii mgm mM i^ei ^uisa. oiy§* ^?^oii meiAi ajsj 

XHSXIISJ gXiSOl U^EIOI XH8xll2| 2£ »Xltt 4^ SIP. (Ifd[Ai , B iSS 7H»atSJ 

sea* ±xF2j iigxme 4^ s&s* b aestsi mais* ^sxims ^xiw 4 

£ 2m. UE*y* 4* 2*fe CH^SS/H, *W X|&fl| b>£ 0^2j BEffl Piesj 

013V (back side portion)^ XOU^AM OISJH^M ggSfe 51£ 3ffeSm. 

B g*S£ OlofOilAH £31 8£8t0| B ^S£l *JA|0||M §§1 gAIIS ggo^EI CH 

^ SS8I OloHH 30|Ch 32HU B *!AI0ilS0ll B ^SOI l^£Ih 2£ (HUM, B ^A|0j|M^ DEI 
OloHIt ¥it* 510ICI. 

01 si b usoii ai bexii sxi2i wssie ^Aioiieoii chsh see ^12^^ m^m &^o\o\ 

MS&Q. 01 ^SOilAlfe B ^SSI ^Xi& 0I6HM ^ SH 4x| 0{| M M ^OlCf. Zl£HU Ola© ? 

xii^ei CNI^h StGiafE B ^SI gOloMI 4^ 2iM 5!0|C|- 01 B ^SSI 

SSSf ^Si oH AH 0101 § ^5011 Q|§HA1^ ^Si o^XI S^M ^OIP. 

33I2£^.B ^SOil CCf^ ^ Xi^^lM ^2 BfE«l S«2| Jill 1 ^ A| 0)1 2| ^1I2£0||A1 GaAs^ 

e*£» ^ledD^oii mesfekeaisw aixi ^m)^^ i^^a. 01 ^i&(n)^oii^ miis^ ^3 

9|(12)0| CH ^§S(Chemical Vapor deposi t ion:CVD)0il 2\m ^ .5w2\ °i^M^ 9 ^£1^ <^sf 
i^Sa. 01 M\mV ^3^(12)^0llfe m±® MZ\M0\^D\ ±We\^ (spattering) a Oil °loHAi 
1000A^fl{|^ 5|§SC[. 01 m±m M0\^^ ^ISCphotolithographlc techno logy) Oil £| 

6H 100/^x50^11 33121 ^Ah^l^o^ HHS^£|01 MESFET2] ¥8^Xi^o^AHS| XI«a(13)B 
Q. 

s©. xiim^ ^3^(12)5} a|Q| xi^^i(i3)^oiib ^¥oi^e ^isai?j qw oi 

QIb^IM IH©£| ^^AM ^^HH^!(14)0I □ CrM, CVDSS^ <^s°|e 

see ^fe ¥j>ii^ cie owrnm oiisch o.i^°j ^ xi 1,^1(13)21 

ajot n»«i(i3)» nH©^Ai3ifeai Mgcife Df^ai oiga^ hmsiixi^mm ^^aisp. n 

Cfi, ^^1 Xi^^|(13) ^£J ^112^301(15) ¥B0il 3^1 Oil&g 3hoK>| 3 ^B2J ^XHI« 500 A o 

£ 1112^2! ^3^01! £IAil^(17)M ««A|^a. 0IICH. 0|IS8(etchina rate)£^El A| 

zteet oiise ^ais^sam ^¥Jhim nm, ±w&^2.^ 2000 a ^^121 ^^di^^m 

Aisa. oiu^ii ^sq^qioji mm 13)^1 011 91^ ¥Boi ys^ 2^011^0^ mieye 

^AlelCI. 6^01 mm ^^°|(16)0| Xi^^l?jOil mm ^°i(16)2j ^^3f &^oF 

01 ^QOll mZ\ ^¥ bH^SM ^^A|^ 4= 4£ 

a^tt ^^2| «t°j- XH»»IB S XI Oil AH ^ «I2S^ 1*3^(15)01 E|A||^( 17)011 2j6H XH 

»xn(i3)» mm e^^i(i6) a^oisi vboi cm ch gfo^a^i hhschi x-isa(i3)oii 2j6H 

mm e^d6)oii m e^s\o\ oi mm m mmm 4* sack 

«pi MAi oil oil oiei m&<M aimsiioi^m mmM mxmo\ 40% 4^ 2111 ^^a. mxm 

^^Oll 2JBH »»ai(13)2| M»a ^§1 5 LHXI 10% §£ 4 s SiCf. 

HI3£^ B ^SOil df^ ttJQt 7H»MI§ Dm &E«I S»2| 33I24!A|0||S| B3£0|Cf. GaAs^ S &£fl| 
5|»(21)«0| MESFET(£A|£|01 S^XI &M)3^ 01 P|»(21)^0l|fe 31182* 80^(22)01 01ISCH 

0.5/^ni ^^1|2J ^^Q|o^ ^^^Cf. 01 SIISU ^3^(22)^011^ ElEffe ^Sfg(TiN)01 

1500 A ^M£. 51§9C1. OI El Effe §S§S|g A^ SB^ISOil £|oH 100/^x100/^ 33|£J ^|A[ 
2i§ HHS^EICH MESFET21 ^oh X|»fllSAi2| HJttf xmxil(13)M 9«BCJ. 

SE&, ^H^Ei^o^ 1500 A £F»||2| ^¥0|^a|M CIM OIM HHesl^o SMi 0H<y(24)e ^ 

^AlEiCf. 3 am. CVD ^ai^ ^§}M(Si 3 N 4 )^M ^2] ^^fh 33M i^^ ^e^l PI 

OIISM 3t»SS« 01ISCH i.o^m s=LM£. sfQ| H»a(23)» ^ dH<M(24)e §^ ni28^ ^3^I(25)M 

KB. 3l1^A|0||2f DJS^nS. XI8»(23) WSflSI XII2^3^(25) ¥B0l| Zl^OIISM 3^ 

of 01 3 ^B2J ^THIS 500 A a^AIS 391282* BHROII a|All^(29)M ^^A|€iCf. 3 Ql, 200 A 
^fl|2] ^^DlfeQIM ^eA|31 S^S|(26)M ^SMZIO. 

Om. 3|B(21)2| 0|3(back side) SSI Oil Oil SB 3t« P|» ¥fl!M 100/^n^ a^A|SJ». 0I01A1 

Xl»»|(23) UfS ^¥B2J BE3BI 3|B2| 013011 Q16HA1 OIISB ^8KM 331182* §0SK22)2| 

oi3M ^MAi^ja. oiaet xnaioii sishm 013 as ^?¥3t sssql am, 31182* §3^(22)^ 

3ie(21)2| OIQB^OII 6^£(undercoatlng) ^^§1 ^^AI2i ^011 £PI£^(electroplat ing)M ^A|6f 
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01 5£^§i i^AmCf. 01 »fl SSi 012 S^o^ ?\±so\Q. 

S £|AIOIIOI|At W&M a[Sf XI »«| (23)011 £|oH B£BS SB 3^§(26)g e6HA1 £2 OfLIBI SE 

^S(28)e goHAlE »Sf 4= SiCK CG^AI 012011 ai«|A|0H2| S^MCf BHS0I CH StOtB 

xiS3»xi ^aaie! ^aioiimm goHAi s esmaxieh s oia uaioiioii >ioi 
oiib hoi . s ^AioiiMOiiAi^ ^oi nsa g^^Ai ^aiAtoiHU eieib mmm 1^ S^StB 

if Mg«Xie>, Cr, NiCr SEfe ^ SS^e Afit 4=E SICK SE& 3^ bH£ 

OIU SB 3^SJ°S CUi Au ee Af§^ 

SES, S iS§ GaAs 3I&M 0I8B &£» S»«| £2 0HJ2* Si 3I&0IU 3 1 El- Qi gS£ a 31© 
S 0I8& BE» SMOUE 4^ 

s^s 1 

ttSEn :>I»j&; 

40| tfEa 3|©4KHI H H eta: 

£J\ Xll1S2t IQSi^OII ^ SEfe 3*? «W XHSJ-^I g*. «|m XII Oil 

bH^HI; 

«|Q| fl^as* tiH^e §2, &D\ «*sj xisa MS af^JHPI- Cfe ¥^°J 

ch sfg =jyoj a3 | qi2szf a em warn «g@ sa ^§§ ssvh ^ ^a as 

XII Sfl. 

a^s 2 

XII IS Oil 910\M, 

6PI fifEfll 3IB2I 0I20IIA1 401 at a* HSa bh^ ii¥MO| XII^SOI 012 8«»a, &3I 

012 }h^¥°j weoiife sa s^atoi m&m 6^ ^si nana ma u£» a«. 

s^s 3 

Him Oil ^lOHAi , 

301282* ^2^011 SS@ £M SB S^QIOI &¥ bH^S^ 8 At Oil ^§2§ ofe 

Htai asaa ma bemi sxi. 

S?S 4 

HI IS Oil ^OiAl, 

012 }H^¥2| 7H201I S£S ^>0| e^^OI 012 a^°^E ^^6^ ^S^^ ofe 

S^S 5 

a|S| XlSa U|£ XHI ohCM 012 3H?¥M ^^Al^j &£Efll ^l&HH 

^^1 3I»#0|| nilSZt ^2^3f; 

^>oi anezi aa^^oii sEfe s^ins x-isa sj, &oi ^ x-isaoii 

OH ^31; 

XHSa£f &OI bH^ie X||2S2i i^sf ^: 
4PI 012 ^^¥£1 X120II ^B S^^M 5B6lb XISMB ^a SiSEx-ll SX|. 

S^S 6 
HI580II %LO\M. 

0I2 ^H^¥2| XH20II &OI ^^^1012 Pl^o^ 5ie ^S2?6[^ a|ov 

nana ^^a &iei sxi. 
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